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BUBONIC PLAGUE IN CUBA 

BY 

Dr. JUAN GUITDRAS 

Director of Healtln 

Plague reappeared in Havana in February of this year 1914. The last 
case previously reported was on the IS^h. of July of 1912, At that time we had 
three cases, but failed to find any infected rats. We kept up the examination 
of rodents during the rest of 1912 and part of 1913 without finding any infec¬ 
ted. As the cases of human plague had been so few, and as they appeared 
within a very short radius, we were inclined to believe that the infection had 
been extinguished, though we still continued to look out for suspicious cases. 

As a result of our continued vigilance and sustained interest in these 
matters, we were at once informed, through Dr. Julio Arteaga, of the ocurren- 
ce of an unusual mortality of rats early in February of the current year, and 
in the same locality where the human infection was located in 1912, For this 
reason we maintain that the present outbreak is a recrudescence of the former 
one; the infection having been kept up in a latent form in the murine popula¬ 
tion. This view is further supported by the fact that we were keeping careful 
watch upon all possible sources of importation, including the Canary Islands, 
from whence the disease had been introduced in 1912 as a result of the conceal¬ 
ment practiced by sanitary authorities there. 

We wish to insist upon this last statement with a view to complete the 
history of the introduction of plague in Cuba. At that time (1912), we had 
been more than a year under serious apprehension endeavoring to ascertain 
the actual situation in those Islands, without hurting the susceptibilities of the 
Spanish authorities. The latter stoutly persisted in their policy of concealment, 
though these same Canary Islands had been the victims of the same policy 
practiced by Barcelona during the plague outbreak there in 1906. For these 
reasons, our quarantine measures against the Canaries had been incomplete 
and inconstant, and at the time of the outbreak in 1912, we maintained no 
restrictions. 

Our suspicions that the plague infection of 1912 might have been imported 
from Porto Rico were soon dissipated by the conviction that we had been in¬ 
formed in good time of the appearance of plague in that island, and that it 
was too early to admit the probabilities of a propagation from that source. This 
opinion was further strengthened by the fact that the infection did not show 
itself in the neighborhood of the Herrera wharves where the Porto Rico boats 
tie and discharge their cargo, but in the neighborhood of the Cabalieria wharves, 
twelve blocks distant, and precisely where the sailing vessels from the Canaries 
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tie and remain for weeks selling and discharging their dangerous cargo of 
onions, potatoes and garlic. 

We cannot say that there is any absolute proof of the importation of plague 
from these vessels, but that this is the most plausible explanation of the la¬ 
mentable accident. 

At any rate our protest against the conduct of the Spanish Government 
must stand, because they refused to inform us of the existance of ])lague in 
Barcelona in 1906, and in the Canaries in 1907 and subsequent years, and of 
cholera in Catalonia in 1911. Our object in making these statements is strictly 
educational. 

We point out these misdoings with a view to upholding the principles 
upon which international sanitary agreements are based. AVe combat an unwhoh*- 
some policy, and we are grieved as much as anyone if the good name of the 
Spanish government does not appear in a favorable light in these transactions. 

From the 22n(l. of February to the 20tli. of June we have had in Havana 
25 eases of bubonic plague, and 2 cases in neighboring towns which received 
their food supplies directly from Havana: a total of 27 eases with 6 deaths. 
Today, the 1st. of December, it is over five months since the last invasion, and we 
are in hopes that the outbreak is extinguished. 

On June 22»(1. the disease appeared in Santiago, probably imported with 
rats in the cargoes of foodstuffs from Havana. AVe have had there 11 cases 
and 5 in the neighcoring country settlement el Aceite and town of Caney: a total 
of 16 cases with 4 deaths. The last ease occured on the IStb- of September, over 
two months ago. 

In the month of April we found two plague rats in Havana, and iii the 
month of July, 3 were found in Santiago. No other infected rats have been found 
though we have examined over 25,000 in Havana, and 1,048 in Santiago. 

Our system of exterior defences may have been ineffective in 1912 on 
account of the information Avithheld by the authorities in the Canary Islailds, 
but it can not be denied that the results obtained in the campaign against the 
infection have been satisfactory, both with respect to the control of the propa¬ 
gation, and to the ease mortalit 3 ^ 

AVe attribute both favorable results to one common cause, chiefly. This i.s 
the early recognition of every focus. AVhether it be a human case or whether it 
be a focus of rodent mortality, there are, with us, a series of circunstanees whicli 
tend to give the alarm without delay. These circunstanees are: 1st. the general 
interest of the medical profession which is at one with the Sanitary Depart¬ 
ment in its national and patriotic endeavors, and is proud of its success; 2 »<t. 
the national Sanitary organization branching throughout the country, fron the 
central directing power. This organization consists of one hundred and eight 
Health Offices, with corresponding medical officers, and the adequate personnel 
and appliances, all paid and controlled by the State Department of Health 
and Oharities; the organization especially developed within the same system 
for the city of Havana, which is, naturally, the place of greatest danger; and 
4tt^. the very interesting mechanism of the regional institutions, private hospitals 
maintained by societies formed by natives of several regions or provinces of 
Spain, The numerous immigrants, laborers and clerks are subscinbers to these 







clubs, and are treated in these institutions. Tlie first cases of plague were re¬ 
ported from one of these hospitals. 

As a result of this systematic vigilance we find that in oiir small epidemic 
there have been no cases discovered in a dying condition and without medical 
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attendance, nor have we encountered plague cadavers, a not uncommon feature 
of epidemics elsewhere. 

It might be said that this early discovery is not of capital importance in 
plague, because in this disease the cases do not constitute centres of dissemina- 
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tion; they are not contagious in the usual sence of this term. This is true 
enough: the case is not in itself a focus of propagation; but it certainly points 
out the existence of such a focus. 

We have thus been able to attack every focus in the beginning, without 
ever having had a reproduction of the disease in the same building after 
treatment with hydrocyanic acid, nor is there any evidence of scattering or 
propagation of tlie disease at a distance as a result of the treatment. 

Several deductions may he made from these facts. 

We have said that the patient indicates the focus of infection. In our 
epidemic it may be asserted that this focus was always to be found in the place 
of work, never at the domicile when the latter was distinct from said place of 
work. In 16 out of the 43 cases treated in Havana and Santiago, the domicile was 
more or less diatant from the place of work. In these 16 cases the family and 
other codwellers remained free from the disease, though these houses were 
generally treated more as a matter of form. The patient himself never established 
a focus of propagation in the dwelling though some of them remained two, three 
and even seven days in the domicile before suspicions were aroused as to the 
nature of the disease and the patient was removed to hospital, nor was there a 
single ease of propagation in the hospitals. 

It is well to insist upon these facts in behalf of the general discipline in 
the management of the epidemic. The notion is widely spread that the disease 
is highly contagious and in some communities patients have been abandoned, or 
there is a great deal of unnecessary and troublesome excitement produced 
around a case of plague. For this reason, instructions were given, early in the 
epidemic, to the local health officers, that patients should be moved without 
fear, after a cleansing or bichloride bath, and change of clothing, to the place 
most suitable for management and treatment. I had an opportunity of giving 
and object lesson in this direction by removing the patient at San Jose de la.s 
Lajas, in my own motor car, to Las Animas Hospital in Havana. 

We insist then upon the importance of the early recognition and frank 
declaration of every focus, anrl its prompt treatment bj^ hydrocyanic acid, 
following the proceedure employed by us; covering the building and those 
immediately adjoining with canvass, and fumigating then all at the same time. 
The rat holes are subsequently injected likewise with hydrocyanic acid. I leave 
to those who so aptly and dexterously developed the details of this proces to 
describe it; but would add here that hydrocyanic acid does not give rats time 
even to get to their runs. The gas destroys also the fleas as we have shown by 
witnesses exposed in favorable conditions, in breeding jars containing earth for 
their protection. 

I notice in some quarters a tendency to minimize the importance of the 
fumigation of buildings. I believe this is founded on the undue importance 
attached to the migration of rats in the propagation of plague. It is said that 
fnmigation will scatter the rodents. 

Our experience, indeed, is not great, but Ave are not able, here in Cuba, to 
point to a single instance of propagation of plague, at a distance, by wandering 
or migrating rodents. In our experience plague rats have been carried in mer- 
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ehandise or infected fleas in sacking. It may be that in fumigating N." 116 San 
Ignacio st. with sulphur, we may have driven an infected rat next door, N,“ 114. 

I can understand propagation by migrating rats where there is an exten¬ 
sive infection of rodents, but it is not easy to imagine, in a populous city, a rat 
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moving aecross numerous streets, lined with foodstuffs stores and dwellings, to 
carry the infection at a distance. The possibility is more acceptable within a 
short radius or in the same block of houses ; but certainly the probabilities must 
diminish in relation with the distance. . 
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Our closed and separate system of sewers has not favored this migration 
and the areas of underground rain water drainage are limited. 

Wherever the plague appeared here in seeondary foci, at distances above 
three blocks, and even at shorter distances, it was to be traced to the transport 
of merchandise or other objects, from infected places. Whenever a case appeared 
in one of the wholesale stores of foodstuffs — and these were always the primary 
foci—the unavoidable tendency Avas to dispose of as much of the merchandise 
as was possible, before the sanitary authorities could order the closure of the 
establishment. 

Thus in Artemisa, at 50 kilometres from Havana the infection appeared 
in a foodstuffs store Avhieh received merchandise from the infected zone in Ha¬ 
vana. The owners saw a sickly looking rat come out of the store into the yard 
and killed it. On noticing that the rat was covered with fleas they poured alcohol 
upon it and burnt it. AA^ithin five days one of the owners was taken sick with 
plague. After very thorough dhsinfeetion of the place Avith sulphur dioxid under 
cover of canvass, no other case occurred, nor Avas therse any evidence of rodent 
infection. ^ 

The same may be said of the murine infection at Jaruco, (40 kilometres 
from Plavana). Here the disease AA^as limited to rats within the store room of 
the railroad station Avhere food.stuffs and other merchandise, principally from 
Plavana, Avere stored. The building Avas an isolated structure of corrugated iron 
upon a solid high basement of concrete. The fumigation of the building Avith 
hydrocyanic acid under canvass coA^er put and end to the infection, Avithout the 
production of human eases. 

The same conclusions may be drawn from the study of the intense focus 
of infection at the Street Department stables at Piguras St. some 20 blocks from 
the original focus of infection. The most reasonable explanation of this cA'ent is 
the importation of infected rats in the forrage from the large stores in the in¬ 
fected area of the city. Another acceptable explanation is that used sacks, with 
fleas, may have been carried in the street svA^eepers cars from the infected zone 
to the stable. An old sack upon the seat of the car is considered by these men as 
indispensable. It is also not unreasonable to suppose that dead rats being thrown 
with the street SAveepings and garbage upon the carts, may have left in them 
infected fleas. 

Fives cases occurred here in rapid succesion out of more than a 1,000 men 
employed in different capacities in these large store houses, offices, stables and 
wheelright’s shops. The men infected Avere among those that Avere more closely 
connected with the horses, the forrage and the carts. Taa’o of them had not been 
in the infected zones. Taa"o infected rats Avere captured in these stables. The 
buildings Avith their contests Avere destroyed by fire and the infection ceased. 

Any one of these suggestions is more reasonable than to imagine the mo¬ 
vement of rats over these twenty blocks of houses, through the most busy sections 
of the city, and Avithout producing intermediary foci. 

At a greater distance still from the original focus, and in another direction, 
two cases appeared in a large baker’s shops. There Avas a large stable annexed, 
and forrage Avas bought from the infected section of the city. 

Another case at a distance occurred at Concha 2. This Avas a blacksmith’s 
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shop with stable and veterinary establishment annexed. The .1‘orrage was furnish¬ 
ed by the several owniers of animals under treatment. 

All the foci of infection at a distance from the original centre have been 
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stables, foodstuffs depots or bakeries, and there never was any evidence ol‘ ii,- 
termediary links. 

Under suck circumstances it was logical to conclude that the closure of a 
huge number of wholesale stores would stop this sporadic outcropping. With 
this view 17 blocks of bouses about the original focus were closed to business 
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and fumigated and treated block by block. The measure contributed greatly to 
the final extinction of the outbreak. 

Similar considerations would apply to the two cases in the military barracks 
at Santiago. The two patients were corporals who handled the qnartennaster’s 
stores and slept close to the same. 

The cases at el Aceite, about 12 kilometres from Santiago are another 
illustration. Here we have a country store, a school house and a small farm house. 
Three cases occur in the family of the grocer and one in a frequenter of the 
.store who lived with his family in the house about 30 metres distant. The store 
had been supplied from stores in Santiago, one of them certainly infected. An 
infected rat is found in the farm house. Here, in the open country and at such 
short distance there can be no doubt of the migration of the rat from the store. 
The early discoveiy of the first case in el xVceite enabled us to extinguish this 
focus which threatened to be of great intensity, four persons having been rapidly 
infected before the measures were taken. These consisted in fumigation under 
canvass of the houses and also of a dry well where a large number of rats were 
killed. The chaparral around the houses was cut and burnt, and poisoned bait 
was scattered freely. As in all the other in.stances no secondaiy cases developed 
in these houses. 

The results obtained in all these sporadic outbreaks are highly satisfactory 
and I take pleasure in mentioning the names of those who contributed to this 
success. 

In Artemisa, Jaruco and San Jose de las Lajas the campaign was conduc¬ 
ted by Dr. Fernando Plazaola and in el Aceite by Dr. Floreneio Yilluendas. In 
Havana and Santiago the local health officers Drs. Jose A. Lopez del Valle and 
Antonio Illas met their great responsabilities with unusual effort and ability. 
The subaltern personnel everywhere was worthy of the highest praise. i\Iore 
exposed perhaps than any, efficient,, and able, were the members of the bacte¬ 
riological staff, Drs. Lebredo, Reeio, ^Martinez and Cruz. Special mention should 
be made of Drs. Moas and Garcia Mon of the private hospital La Concepcion, 
Dr. March of La Cbvadonga, Dr. Ortiz of Santiago, Dr. Caignet of Caney, and 
Dr. Perez Chaumont for the prompt recognition and reporting of cases. But 
there is no physician among those who had any connexion with this trying work 
to whom this office is not desirous of expressing the most heartfelt gratitude. The 
same should be stated with reference to the pubic in general, the Press, and the 
merchants especially who were being seriously affected in their interests; all. 
with very few and rather disgraceful exceptions, lent their valuable aid. 

I have referred in the course of this paper to the conveyance of infection 
by fleas in sacking. Some observers in Havana were, at first, inclined to attribute 
the importation of plague to cargos of rice and bales of sacking from India. 
The London Lancet erroneously stated that I had advanced this sugestion. The 
truth is that I have maintained that this is a rather frequent means of conve¬ 
yance, but only within short distances. An infected rat will leave, when it dies, 
a number of fleas in the sacking, where these insects find, foi' the time being, a 
favorable resort; and the conveyance of them in the sacks can be readily ima¬ 
gined. Naturally, however, in the course of days, and in the transport over 
distances, these fleas lose their infectivity and become diseminated, besides-, so: 
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that the charge of infection does not reacli the new locality in the concentrated 
form it had at the beginning. The probabilities of a successful transmission of 
the infection must diminish therefore in proi)ortion with the distance of the 
transport in space and time. 

For this reason, among others, 1 held the theory of the importation from 
India to be highly improbable. Eiee is distributed throughout the world from 
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that distant country, and constitutes a great source of revenue. The Eftglish 
liave been very careful to safeguai’d, £rom a sanitary viewpoint, this 
important trade. The result has been that no ships that enter Havana are 







































































































































































































































































































more free from ratas, and in better sanitary condition, than those that bring 
this hind of merchandise to onr port. The trip is a long one (the cargos often 
come by the way of Liverpool) and no eases of jjlague occur on board. 

It was very evident, besides, that our outbreak of plague had not occurred 
in tlie neighborhoad of the wharves where these stuffs are landed and stored 
(the San Jose wharves), but at a great distance from them, near the Caballeria 
wharves. 

I decided, however, to subject this matter to an experimental demonstra¬ 
tion, and I allowed forteen guinea pigs to remain during ten days among the 
stored rice and sacking at the San Jose wharves. These pigs were then removed, 
and after keeping them seven days longer under observation they were killed 
and examined macroscopically and bacteriologically without finding any evidence 
of plague. 

A very striking proof of the transmission of plague by sacking is shown 
in the case of house N." 114 San Ignacio, where three cases oecurred in the same 
day. The establishment was a storehouse and distribution centre for sacking, 
both new sacks in bales, and used sacks which were gathered from diverse sections 
of the city and resold from this establislunent. The three cases that developed 
here were, two of them, draymen engaged in collecting the sacks from all kinds 
of shops and stores where they were sold second hand, and the third case was 
a boy who received the sacks and looked them over for repairs. This was a 
septicaemic case of extreme violence. 

There were no foodstuffs stored in this pkce and very few rats were 
found dead after fumigation. The place, however, w'as proven to be infected by 
Ihe guinea pig test, before treatment of the premises. 

As a result of the above lesson we exercised careful control over the trade 
in used sacks, we established stations for their fumigation, and we disinfected 
with hydrocyanic acid all stores of this kind, whether they showed evidences 
of infection or not. 

Another line of investigation was suggested by the sacking problem, namely, 
the study of the action of charcoal dust upon fleas. The trade in charcoal is 
carried on exclusively in second hand sacking. It became important to determine 
whether coal dust was favorable to the breeding of fleas. To this end I had the 
dry earth at the bottom of one of the breeding Jars separated by a low partition 
into two halves, in one of which the earth was mixed with charcoal dust. The 
fleas transferred to this jar I’apidly abandoned the side containing coal dust. A 
similar result was obtained when tobacco dust or cuttings were mixed ■with the 
earth. Nb cases of plague were found in charcoal stores or tobacco warehouses. 
One patient in Santiago was a cigar maker, but the factory was on the second 
floor of a foodstuff’s warehouse in which one case had occurred. 

I proceed now to mention two observations that do not fit in the general 
line of argument I have been following, but which may prove interesting from 
the viewpoint of the epidemiology and prophylaxis of the disease. 

The patients were infected in the day time, during working hours, not i]i 
bed. There never was any evidence of infection in the domiciles where these 
were found in buildings distinct from the working place. Where the sleeping 
quarters were in the same building with the working place, the latter w^as, of 
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course, generally on the ground floor. The sleeping quarters were on the second 
floor and often in quite favorable hygienic conditions and relatively free from 
rats. 

In bed, it wil be admitted, fleas are as likely to bite in tlie upper tis in the 
lower i)art of the body. During work the flees ai'C more likely to bite in the lower 
extremitios. hence the frequency of the groin and femoral bubos. 

A practical application of these observations should lead us to look for 
some means of protecting the legs against the invasion of fleas. Tlie sanitary 
brigades and officers who entered freely in the infected buildings were all 
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protected by boots which were rubbed with crude petroleum, and there was not 
a single ease among them, excejit one who was infectc'd aftei- working one da;\ 
in the street sweeper's stables, lie had been appointed ]-(“e.(*n11y in the brigade 
and he worked that day without boots. 

The laborers in the warehouses use a liempen sandal for their work. This 
gives the workman the necessary firmness and security in working upon slippery 
floors. 1 'find it impossible to do away witli this custonif 
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The sandal lends itself especially to the invasion of heas. A great protection 
would be afforded by finding a suitable substitute to the hempen sandal, the 
alpargata. 

The second observation I wisli to point out is that we have had no cases 
of plague among longshoremen, tliougli the covered quays are great depots for 
all sorts of merchandise, and the number of rats there is greater than elsewhere. 

[ believe the same fact has been observed in New Orleans. The plague has 
commenced in and has extended along blocks of houses near the wharves, not in 
the wliai'ves themselves. 

I venture to suggest that this is due to the fact that the rats in this section 
and their holes are constantly M'et and therefore relatively free from fleas. 

Before the plague appeared in Havana, I had studied the flea population 
(cheopis almost exclusively in our rats) of our rodents, and I was able to confirm 
the observation made in India, that the fleas diminish about one half during the ♦ 
wet season. 

In the great epidemics of Europe, popular opinion was wont to greet with 
satisfaction the appearance of the first rains, and even religious ceremonies were 
instituted to invite their on comiirg. I have no doubt that our work ot 
erradication of plague was much aided by the setting in of the rainy season. 

For these reason we have insisted in our recent campaign upon the free 
use of water in infected buildings. These have been inundated, not with a view 
to drowning tlie rats, Avho are good swimmers, but with tlie object of wetting theni 
and their runs; an operation which would seriously affect the breeding of fleas. 

It was stated in the beginning of the present paper that the comparatively 
low mortality in our epidemic was to be attributed, in part, to the prompt 
reporting of cases. To this it might be argued that it was much simpler to 
attribute this result to the benign character of the infection. I do not believe 
that the facts warrant this assumption. There is no scientific basis for the 
assumption that, in recent years, the great epidemic diseases, such as plague, 
cholera and yellow fever,, have become attenuated; and yet, I balieve it may be 
asserted that a lower rate of mortality, in comparison with former times, prevails 
wherever there is a good sanitary organization. The explanation of this appears 
to me to be that under the latter conditions, all cases of the disease are reported, 
whether mild or grave. Thus many light cases are diagnosed wdiich were formerly 
neglected. 

With respect to yellow fever, a disease that I have studied for many years, 

I have no doubt that this is true. The cases of children, usually mild and difficult 
to diagnose, Avere not generally recognised, nor were the cases of so called aclimat- 
ing fevers classified as yelloAv fever, where many of them properly belong. As 
a matt(M‘ of course, if Ave only diagnose graA-e eases, the mortality must be high, 
and low, on lln* other hand, AA’hen all the mild cases are included. 

J)r. E. J’. Strong, a great authority in plague, Avho has acquired his expe- 
•rience mostly in Asiatic countries, expressed to me the opinion that plague Avas 
generally of a milder type in America than in Asia. I had the opportunity of 
shpAvflng Dr. Strong, during a short visit he made in Santiago, the temperature 
charts of our cases in Havana, and hc,^AA*as obliged to acknowledge that they 
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certainly did not represent a generally mild type of the disease. These are the 
same charts that appear in the course of this paper. I am not sure, however, that 
I succeeded in bringing him over to my views, that the difference between the 
tAvo continents is jiiore apparent than real, and that it is mainly due to the dif- 
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ferent attitude of their respective peoples towards tiie disease. In Asia we-have 
the force of habit, Avhat we maj’' call a resignation to the endemic presence, 
something similar to the conditions that were prevalent in Cuba with respect 
to Amllow fcA’er, and eA'en certain scruples of a religious character, eireuustances 
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all of whicli tend towards the ocultation of eases, and the non recognition of the 
mild ones; in America, on the contrary, the disease is a new host, and it appears 
to me that the effort towards its discovery and erradication is more general, 
and more in acord with popular sentiment. 

The early application of the serum treatment, as may be seen in the 
following paper, appears to have affected our results favorably. 


SKRl^M 'rHKATMEN'r OK PLAGUK 

By Drs. Juan GUITERAS, 

Director of Healtli, 
and 

Alberto RECIO, 

of the Laboratory of Tnvestigations. — Havana, Cuba. 


Twenty seven cases of plague, have occurred in Havana during the present 
outbreak, from the 22^^- of February to the 20th- of June. Of these cases six have 
died. We believe that the results obtained speak favorably for the action of the 
Paris serum. They evince, likewise, from a sanitary point of view, the success 
of our efforts in ferreting out cases. AAe doubt if there be anj^where a more 
thorough sj'stem of inspection and reporting of suspicious cases. 

The series of twelve eases treated at Las Animas Hospital, and especially 
reported in this paper, all recovered, with one exception. None seems to have 
presented, during the invasion, the characters of unusually mild cases. Some 
of them were seriously in danger of their lives. The buboes suppurated in all 
of them but one. The beneficial influence of the serum appears, therefore, all 
the more striking. Others, however, with greater experience in plague, will be 
better able to judge of this matter. 

In the beginning of the present outbreak, one of us, (Guiteras), as Director 
of Health, requested of our Laboratory of Investigations that a special study 
1)0 made of the subject of vaccine and serotherapy in plague. Dr. Recio was 
selected for this purpose by Dr. Lebredo, and a sufficient quantity of Haffkine’s 
vaccine and Paris serum was provided. 

As Dr. Recio worked out the plan of treatmcjit which seemed most appro 
piate, and as the treatment with its successful results, Avas instituted under 
his immediate supervision, not only in the cases here reported, but likewise in 
a few others treated in another institution, it seems advisable that we leave to 
him tile rejiorting on the subject. 

Dr. Alberto Recio reports as folloAvs; 

‘'Treatment. As far as our present knoAvledge goes, it appears to be de¬ 
monstrated that the only successful treatment of plague is to be found in 
specific serotlierapy.” 

“The real value of the antiplague sera appears, however, difficult to de- 
..termine vdth precision, in view of the various statistics published since 1896, the 
date of tlie first experiences of Yei’sin.'' 
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‘‘The following Table of Dujardin-Beaiimetz shows a marked irregularity 
in the results obtained by different observers.” 


Yersin 


Siniond. 

Zabolotny. 

Delay. 

Thiroux. 

Calmette & Salimbeni.... 

Metin. 

Primet. 

Noc. 

Auber. 

Vassal. 

Clarac & Manguy. 

Rouffiandis. 

Choksy. 

Agote & Medina. 

Penna. 

Del Rio & Zegers. 

Montero. 

Cruzat. 

Godinho. 

Duprat.. 


Tavares de Macedd 
A. P'errari. 



Treated 

Died 

Mortali- 
ly % 

Canton & Amoy, tSDG. 

26 

2 

7.6 

Bombay, 1897. 

50 

17 

34.0 

Nha-Trang, 1898. 

33 

14 

42.4 

Mandvi, 1898. 

136 

89 

65.4 

Bombay, Karad, Moundra, 1898 . 

171 

99 

57.8 

Kuratchi, 1898. 

*5 

37 

49.3 

Mongolia, 1898. 

16 

12 

75.0 

Mongtze, 1898. 

10 

4 

40.0 

Tamalave, 1898-99. 

20 

11 

55.0 

Oporto, 1899 . 

142 

21 

14.7 

Oporto, 1899. 

6 

1 

16.6 

Noumea, 1899-00. 

7 

2 

28.5 

Noumea, 1901. 

17 

8 

46.9 

Reunion, 1899. 

8 

1 

12.5 

Reunion, 1900-01 . 

13 

2 

15.3 

Majiinga, 190:2. 

71 

32 

45.0 

P'oa-Tcheou, 1902 . 

67 

34 

50.7 

Tonkin, 1903. 

101 

.51 

.50..5 

Bombay. 

51 

37 

72.5 

Ro.sario. 

26 

11 

42.3 

Bueno.s Aires 1905. 

204 

29 

19.3 

Inique,1903 . 

85 

38 

44.7 

Antofogasta. 

50 

3 

6.0 

Chanarai, 1904. 

18 

1 

5.5 

Santos, 1900. 

19 

7 

36.8 

Rio Grande, 1902 . 

45 

7 

15.5 

Rio Janeiro, 1900. 

410 

138 

33.6 

Rio Janeiro, 1901. 

Rio Janeiro, 1902. 

278 

99 

)^5.6 

268 

68 

25.3 

Rio Janeiro, 1903 . 

541 

124 

22.9 

Rio Janeiro, 1904. 

.504 

103 

20.4 

Rio Janeiro, 1905. 

149 

25 

16.5 

Rio Janeiro, 1906. 

187 

54 

28.8 

Campos, 1902. 

136 

27 

19.1 

Campos, 1906. 

14 

2 

14.2 

Rio Janeiro, intravenous 1907. 

69 

5 

7.2 


“The influence of epidemic modalities, of race, of age, of sex, have been 
discussed as explanations of tliese differences. Though the infiuence of some of 
these factors may not be denied, the study of the conditions under which these 
various experiences were obtained would lead us to consider other circumstances 
as affecting the value of serinii therapy in plague. Thus Zabolotny had 12 
deaths in 16 cases of pneumonic plague treated by serum in ^Mongolia, in 1898, 
or 75%, while Tavares in the Campos epidemic (1906) lost but 3 out of 15, 
though 7 were pneumonic. In this same ey)idemic, out of 4 cases without treatment, 
3 died of imeumonia, or 75%.” 

“Zabolotny used small doses hypodermically; Tavares enii)loy«*d much 
larger doses intravenously.” 

“The antiplague serum, as we have employed it, has given satisfactory re¬ 
sults. One death in 12 cases at Las Animas Hospital gives us a mortality of 
8.33%. The fatal case was treated with rather small doses, intravenously, on the 
third day. See chart X.” 24. One of the twelve cases was not treated by serum. 
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Reside the 11 cases thus treated at Las Animas Ave have treated 7 cases, also of 
the bnhonie form, at Covadonga Jiospital, Avith two deaths; a mortality of 
28.57%, These 2 cases may he excluded from the statistics if Ave consider that 
one of them (chart N.° 17) Avas admitted in a state of great gravity, about the 
fourth day of the disease, and died three hours after the administration of the 
serum. The second fatal case (chart N.° 21) did not present, at the time of 
admission, symptoms sufficiently characteristic of plague, and Avas overlooked, 
until the third day after admission and fourth day of the disease. 

“Among the several causes that may have contributed to this success, the 
most important ones seem to be: First, the day of the disease in Avhich the 
treatment is instituted; Second, the cpiality of the serum; Third, size of the 
doses, and intervals betAveen them; Fourth, manner of introducing the serum.” 

“First: Day of the disease. The importance of this has been shoAvn by 
Simond in India, in 1898. The mortality among the patients recemng the serum 
in the 1-2 days Avas 20%; in the day, 36% • in tlie 4di. day, 66%; in the 5*^- 
day 100%.” 

“The folloAA’ing Table shoAvs the results obtained by Choksy in Bombay.” 


DAY OF THE DISEASE 

Number 
ofcases 

Died 

Recovered 

Pert cent 



98 

225 

30.3 % 


311 

104 

147 

52.7 ,, 


248 

1.55 

93 

62.5 

4tli. clav . . 

1()() 

(50 

32 

4(5 



52 

20 

61.5 ’’ 

6tli. dav . 

14 

8 

6 

57.1 

7tli. day . i 

4 

4 

0 

100. ;; 


“We have endeavored, therefore, to establish the specific treatment imme- 
diateley after the confirmation of the diagnosis.” 

“If AA’^e compare charts N.° 15 and N.° 16, corresponding to cases of about 
the same intensity, Ave find that the administration of the serum on the 2n't 
day of the disease in the former, brings doAvn the temperature on the third day, 
AAdiereas in the latter the fall is postponed to the fourth. Convalescence is esta¬ 
blished on the fourth day in Case N.® 15, and not until the seventh in Case 
N.° 16.” 

“Analogous observations may be made in other comj)arable cases.” 

“Second: The quality of the serum. Deficient knoAA'ledge in serotherai)y 
at the time Avhen the earlier experiments Avith antiplague serum Avere made 
(1896) probably accounts, in part, for the contradictory results at first obtained. 
The first sera AA^ere taken from horses that AA’ere incompletely immunized or 
prematurely bled. The activity of the sera AA^as, therefore, not fully developed.” 

“Yersin in Bombay (1898) had 17 deaths in 50 cases treated, (34%). In 
a second series of 19 cases in the same epidemic he Avas obliged to use incompletely 
• immunized horses, and the death rate rose to 72%. AVith a serum prepared 
under better conditions he saA'ed in Kutch-Afadyi 24 eases out of 58. The same 
improvement in the results may be obserA’ed in the table published above Avith 
the cases treated in succesh^e years by G. Cruz in Bio.” 

“The serum that Ave liaA'e employed has sIioaaui itself to be sufficiently 
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active, and when applied oppojdunely, and in sufficient doses, lias never failed 
to give evidence of its action.” 

“Third: Doses and length of interval between them. In the threatment 
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of our cases we have always employed large doses, at intervals of (>, 12 and 24 
hours, according to the necessities of the case.” 

“The foundation of this pi-oeedure we have basc'd on Ihe character, opsonic 
in the main, of the antiplague serum. The sera that we are now employing are 
highly opsonic, but the intensity of their action may not be compared, the vo- 
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lumes being equal, to that of antitoxic sera (diphtheria, for instance), as vve 
cannot compare the merely sensibilizing action of opsonins with the neutralizing 
action of antitoxines. In other words, we should not expect from anti-endotoxic 
sera the rapid effects of the antitoxic; and if it be necessary to obtain such 
results, we must raise the dose and shorten the intervals. By this method alone 
can we supply the sufficient amount of opsonines for the phagocytosis which 
should proceed rapidly throughout the organism.” 

“From such reasoning Duprat, in Rio Grande do Sul, in 1902, was led 
to experiment with larger doses. He used, as a first dose, and according to the 
gravity of the case, from 200 to 300 c. c. subcutaneously. He continued with 
doses of 100 to 150 c. c. every 12 hours. He obtained 38 cures in 45 eases treated, 
a mortality of 15.5%.” 

“With regard to the intervals, we should be guided by the course of tlie 
temperature and the general condition of the patient.” 

“'Ghoksy employs the Lustig serum, and he recommends the followijig 
procedure: ’ ’ 

“1st. Injection of 60, 80 or 100 c. c. as soon as the diagnosis is made. Foi- 
children under 12 years, 10 c. c. An injection of 20 oi- 30 c. c. intravenously, as 
recommended by Clalmette may be employed.” 

“2 ik 1. Injections are applied in the morning and i*epeated at the end of 
twenty four hours. If the patient is seen first in the afternoon, the injection 
should be made at once and repeated the following moi-ning. ” 

“3rcl. amount of .serum to be injected subsequently will depend upon 
the rise of the temperature the previous evening, and the general condition of 
the patient. If the temperature be the same as on the first evening, the same 
amount may be injected; if it be lower, 30 c. c. or less should be injected.” 

“4th. The quantity of serum injected should be le.ssened gradually, until 
the temperature falls to the normal in the mornings.” 

‘' 5tli- A sudden fall of the temperature between the second and the seventh 
day should not indicate a suspension of the treatment.” 

“6th. q^he injections are given every 12 hours if secondary buboes present 
tliem,selves, or if the temperature rises rapidly one or two degrees.” 

“7th. If the evening temperature be lower than that of the morning, tlie 
dose is reduced on the following da^^” 

“8th. From 6 to 8 injections are generally sufficient to complete tlie 
treatment, ’ ’ 

“gth. qqi0 total Quantity of serum required varies between 150 and 300 
c. c. according to the gravity of the symptoms and the conditions of the serum.” 

Fourth: Method of introduction of the serum. The hypodermic method 
has been the one most generally employed. The intraperitoneal method emi)loyed 
by C. Foiites in Rio Janeiro, in the case of children and others where the 
intravenous method could not be used, has given better results than the 
subcutaneous, but not as satisfactory as the intravenous. This is demonstrated 
by the following statistics of A. Ferrari:” 
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METHOD 

Cases treated 

Died 

Death rate 

Subcutaneous. 

21 

8 

38. 

I ntraperitoneal. 

11 

2 

18. 

Intravenous. 

69 

o 

7.2 
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‘‘The intravenous method is nndonbtendly the most rational procedure for 
the introduction of the antiplague serum. The rapid evolution of the plague 
infection; the tendency of the germ to invade rapidly the lymphatic system and 
even the circulatory torrent, rerpiirc the promptest introduction of the opsonins 
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if we wish to prevent the generalization of the process. The absorption through 
the other channels is slow; and the opsonins should be provided at once to meet 
the active invasion of the pest germ.” 

“It inaj^ well be said that the true value of the antiplaguc serum was not 
recognised until the intravenous method was eni])loycd. Calmette and Salimbeni 
were the first to apply this proceedure in the Oporto epidemic of 1899. Out of 
142 cases treated they lost only 21. This gives a death rate of 14.7, which is 
quite low when we consider that a number of the cases were pneumonic. Similar 
results were obtained by this method by ^Metin, by Penna and others as may be 
seen in the table above quoted.” 

“Method followed in our cases. With the exception of some symptomatic 
indications, our treatment has consisted in the intravenous injectioii of large 
doses of serum, under the following rules:” 

“Injection into the vein of 80 c. c. immediaielii upon the confirmation of 
the diagnosis.” 

“Repetition of the same dose six hours later if the fall of the temperature 
be not initiated. If this has occurred we delay the injection twelve hours.” 

“If the descent continue, the next dose of 80 c. c. is given twenty four 
hours later.” 

“Subsecpient doses of 40 c. c. are given every twenty four hours until the 
temperature is brought completely under control.” 

“The treatment is discontinued when the temi)ei'ature oscilates around the 
normal, unless called for by a renewed tendency to rise.” 

“The total amount required nia}' vary between 200 and GOO c. e.” 

“We find in some cases that the temperature, after the lysis which occurs 
between the and the 5tl>- days, rises once more in irregular oscilations. The 
reiiewed injection of the serum fails to effect the results that obtained in the 
beginning. This ])henomenon, which should be attributed to secondary infections 
or other causes, must be con.sidered with a view to the discontinuance of a 
treatment which might be inoportune. Chart no. 13 corresponds to a case treated 
in the Covadonga hospital. We may here folloAV the development of a unilateral 
pneumonia of secondary origin, with thermic elevations which fail to respond 
in the manner that we observe in the earlier stages of the disease during the 
pest infection proper. The same observation may be made in chart no. 20, a 
woman affected with a secondary pelvic complication. 

“The effects of the antiplague serum are noticeable upon the temperature, 
upon the general condition of the patient, and upon the lesions.” 

“Effect upon the temperature. In the majority of the cases, the first 
injections are followed by an elevation of the temperature in from a half to one 
hour. The rise may vary between three tenths and one degree Centigrade. This 
phenomenon may be attributed to the brush liberation of bacterial toxo-proteines, 
and seems to be proportional with the amount of the dose. The reaction is most 
marked with the 'first injections and seems to disappear as the processes of active 
immunization become established. Two or three hours after the initial , rise we 
observe in all cases a remission of from a few tenths to two degrees Centigrade. 
This fall is transitory and is followed in the next twelve or twenty four hours 
by an exacerbation. If the injections are continued, the temperature will fall 
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again, and, in tlie cases that do not present secondary accidents, the acme of 
the exacerbation never reaches the same level that obtained at the time of the 
previous injection.” 

“Under this treatment it is not rare to obtain a complete control of the 
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syndrome in three or four days of treatment. In other cases, especially in the 
more severe forms, or when the specific intervention is delayed, the initial eleva¬ 
tion which followes the injection is not followed by a distinct remission. The 
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desired effect in such eases may be obtained an increase of the dose, or by 
its repetition at the end of a period of six hours.” 

Action upon the general condition of tlie patient. With the high tempera- 
tiii’cs tile patient is generally somnolent. As soon as the temperature falls after 
the first dose, the patient becomes more lively for a time, to return once more 
to the characteristic state of depression. This gradually disappears as the tempe¬ 
rature falls towards the normal. The later injections are followed by a feeling 
of relief.” 

‘'The local lesions. The effect upon the buboes is shown in the disappearance 
of the spontaneous pains, the softening of the tumor, and the establishment of 
suppuration. This has been the rule in our cases.” 

“Seric accidents. The knowledge we have of the toxic character of hetei-o- 
logue sera prepares us for such accidents in the course of a treatment that 
requires such enormous doses. Of the eleven cases treated with serum, at Las 
Animas Hospital, three jiresented this complication; but the gravity of it did 
not exceed what we meet with in connexion with the use of anti-diphtheric 
serum, nor can it be said that the intensity of tlie manifestations seemed to be 
influenced by the size of the dose.” 

“Both the early and the late manifestatioJis of seimm disease were seen 
in our cases, and likewise, phenomena of anaphylaxis.” 

“The patient Oranda, chart no. 6, showed, immediately after the first 
injection of 80 e. c., a general erythema, without pruritus or other manifestations. 
This disappeared rapidly, and did not recur with the subsequent injections.” 

“In Case no. ,10. we met with the late manifestation of the serum disease. 
The treatment had commenced in the third day of the disease. The patient was 
in the seventh day after the first injection, and in the forty eighth hour after 
the last. Suddenly the temperature, which had fallen on the sixth day, and was 
normal in the mornings, rose in the evening to d9.8. In the belief that we were 
dealing with a relapse, a dose of 80 e. e. of serum was administered. This was 
followed by increased malaise, dyspnoea, vomiting, severe urticaria with intense 
itching, and increase of the albuminuria. The temperature falls one degree 
during the night to rise once more to 39.9 on the following day. On the evening 
of the second day of the accident, the fever falls to the normal. The urticaria 
and the other symptoms gradually disappear. After another slight elevation of 
the temperature, convalescence is established.” 

“The phenomena of anaphylaxis were observed in the case of Santisteban 
(N.® 7). The patient had never been injected with horse serum. The incubation 
of the hypersensibility Avas of short duration, (fourth day). The patient Avas a 
severe case of plague in the ninth day of the disease, seven days removed from 
the first injection, and four from the last. Upon noticing an elevation of the 
temperature, a dose of 40 e. c. AA'as administered intravenously. FHe or ten mi¬ 
nutes later, we observed signs of suffocation, anguish, small and rapid pulse, 
general cyanosis, nausea and vomiting. All these symptoms disappeared in 
about one hour AA'ith a profuse perspiration and no other consequences, except 
some depression.” 

“PreA'ention and treatment of the seric accidents. Our patients are given 
regularly 2 grams of chloride of calcium in the 24 hours during the continua- 
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tion of tlie serum treatment. We believe that by this method the accidents are 
frequently prevented, or are made very slight.” 

‘'With a view to prevent the phenomena of anaphylaxis we alwaj's inquire 
if the patient has been sensibilised Iw some previous injection. If there he any 
sus])icion 1hat such is the cas(% wc inji'ct a preliminary dose of 1 e. c. snhentam - 
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ousljq to be followed 6 hours later by the large dose. The same procedure is 
employed when we have to give an intravenous injection after an interval of 5 
days since the previous one.” 

“On the appearance of the first symptoms of the serum disease, an increase 
of the dose of chloride of calcium, and the administration of a cold enema have 
been found sufficient to control the s.>Tnptoms. The fever, the exanthema and 
the albuminuria which characterize the later manifestations are combatted by 
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enemas, purgatives and the administration of 1 or 2 milligrams of adrenalin 
hypodermically.” 

“The anaphylactic shock did not give time for treatment in the case in 
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which we observed it. If necessary we would employ ergotin or adrenalin for 
the vaso-motor disturbances, and strychnin for tlie cardiac collapse.” 

We do not fail to recognize the fact that perhaps the num])er of our cases 
is not sufficient for us to insist upon the details of the action of the serum in 
modifying tlie daih’ oscillations of the temperature in a disease the course of 
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which is naturally subject to rather irregular nioveuients; but Ave report what 
Ave have observed, and insist upon the importance of the final results obtained 
ill (1 seiries of unselected cases. 

Of the If) cases treated outside Las Animas Hospital, 8 of them AA'ere under 
the supervision of one of ns (Ilecio) in another institution. One of these, chart 
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N." 13, is given as a complicated case. IThe remaining 7 cases AA'ere treated in 
another hospital. 

With 4 exceptions, the 27 eases AA'ere treated AA'ith intravenous injections 
of serum. Very rarely hypodermic injections AA’ere employed. One of the four 
exceptions AA'as a very mild case in AA'hioh the diagnosis AA’as made by guinea 
pig inoculations some time after the symptoms had subsided. The other tAAm were 
cases of pestis minor AAdiich did not require treatment, and the fourth was a 
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violent septicaeiiiic case (chart N.° 5) in wliicli l)acil]i were easily found in the 
blood twenty four hours after the invasion. 

The failure of the serum treatment in other fatal cases, is in part, accounted 
for in the vourse (tf the paper. Tn case N.” 8, an old serum was employed, 
imported in 1012. 

The cases at Las Animas Hospital were subjected to the following regime, 
beside the measures already indicated for the prevention of seric complications. 
Three or four ounces of milk with lime Avater were given every three hours, 
'fhe bowels were not disturbed by purgatives. A soap enema was given if they 
(lid not move in three or four days. Insufficiency of the kidneys was treated in 
tliree of the cases with small doses of calomel; not for a longer time than one 
da 5 ^ Good results Avere obtained Avith small doses of laudanum as a stimulant. 
Strychnia and small doses of cognac Avere also employed. ConA^alescents AA'ere 
given Avine and nourishing diet. 

The charts of all the eases are herewith published. xVt Las Animas hospital 
the temperature and pulse are gwen every three hours. The respiration is also 
given in the complicated case presenting a secondary pneumonia. 


SUMARY OF CASES: HOSPITAL LAS ANIMAS 


Cases treated 
with serum 

Died 

Death rate 

Not treated 
with serum 

Died 

Death rate 

11 

1 

9.09 

1 

0 

0 

Total... 12 

1 






HOSPITAL LA COVAnONOA 


Cases treated 
with serum 

Died 

Death rate 

Not treated 
with serum 

Died 

Death rate 

7 

2 

28.37 

1 

0 

0 

Total... 8 

2 

25. % 

1 




HOSPITAL DEPENDIENTES 


Cases treated 
with serum 

Died 

Death rate 

Not treated 
with serum 

Died 

1 

Death rate 

.7 

2 

40.00% 

2 

1 

: 50.00% 

Total... 7 

r> 

42.80% 
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CHART N.o 26 
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Cases subject to our i reatment (d 


Ca.sfs treated 
with seruni 

Died 

T.. .1 . Not treated 

Death rate 

1 with .serum 

Died 

Death rate 

IK 

:5 

Ki.OO^ 2 1) 

0 

0 

Total... 20 

3 

1 




GENERAL TOTAL 


Number of cases 


Died 

Death rate 

27 


6 

22.22% 


(1) The two untreated cases were cases of pestis minor. 
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